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The renal nerves are important contributors to the development
of hypertension. Patients with essential hypertension and other
disease states often have increased sympathetic drive coupled with
an increased efferent sympathetic drive to the kidneys. Increased
renal afferent activity in patients with essential hypertension is also
present. Surgical sympathectomy has been effectively used since the
'50s as a treatment for severe hypertension. More recently the
development of endovascular catheter-based technology has allowed
selective denervation of the kidney using radiofrequency (RF) energy
delivered on the renal artery lumen.
Initial clinical trials with renal ablation technique have docu-
mented the safety and efﬁcacy of this approach, however there have
been questions on the long-term safety, patient selection, deﬁnition
and level of responder rates. Furthermore, a recent randomised study
conducted in the US has shown no effect over intensiﬁcation of
medical therapy. In this study however, the ablation technique was
not adequately implemented and there was evidence that the vast
majority of patients were not ablated at all.
Catheter-based renal nerve ablation blocks both renal efferent
and afferent nerve ﬁbers. In 2009, the ﬁrst multicenter study with
catheter based renal denervation was conducted in 45 patients with
treatment-resistant hypertension. The initial cohort was subsequent-
ly expanded to 153 patients, and the follow-up duration was
increased to 2 years (Symplicity HTN-1). The average blood pressure
reductions were 20/10, 24/11, 25/11, 23/11, 26/14, and 32/14 mm Hg
at 1, 3, 6, 12, 18, and 24 months after renal denervation, respectively.
Because of the absence of a control group in Symplicity HTN-1, a
multicenter, randomized, controlled trial (Symplicity HTN-2) was
performed in 106 patients randomly assigned to undergo RDN
combined with prior treatment or to maintain prior treatment alone.
Blood pressure values were reduced by an average of 32/12 mm Hg
in the renal denervation group at 6 months, whereas no change
occurred in the control group. After 6 months, more than 70% of
patients in the control group crossed over to receive renal
denervation, and these patients experienced a signiﬁcant drop in
BP similar to that observed in the initial RDN group.
A third multicenter, randomized, controlled trial (Symplicity
HTN-3) with similar inclusion criteria has been recently completed.
In this study no difference in ofﬁce-based systolic BP at 6 months nor
in ABPM were observed. However, in this study conducted in the US,
the majority of operators were unadequately trained and the vast
majority of patients did not receive adequate adiofrequency delivery
as demonstrated by the lack of buttons at renal angiography post
radiofrequency delivery. Therefore, data from Symplicity HTN3 are
not relevant to the evaluation of the effectiveness of radiofrequency
ablation, at least when performed by experienced operators.
The long-term effects of radiofrequency denervation on blood
pressure have mainly been evaluated in patients with resistant
hypertension. Resistant hypertension is deﬁned as failure to achieve
the target blood pressure in patients adherent to full tolerated doses
of ≥3 drugs that include an anti-mineralocorticoid agent. Pseudo-
resistance may also occur in patients who have white-coat hyper-
tension. The prevalence of true resistant hypertension among all
patients treated for hypertension varies markedly among clinical
trials. However, large clinical trials have reported a prevalence of
pseudo-resistance ranging from 24% to 36%. Although the exact
prevalence of true treatment resistance remains unknown, this form
of hypertension most likely occurs in a substantial proportion of
patients with hypertension.
Therefore, renal denervation is an effective procedure for the
treatment of resistant arterial hypertension. Resistance of arterial
hypertension and adherence to drug therapy must be conﬁrmed
before suggesting this therapeutic option to patients.
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An estimated 30%–40% of the adult population in the western world
has arterial hypertension. Elevated blood pressure (BP) is directly related
to increased cardiovascular risks and increased coronary heart disease. It
has also been shown that if BP is reduced cardiovascular events can be
reduced with a beneﬁt that is independent on age. However, the
percentage of patients achieving adequate BP control to guideline target
values remains low ranging from 20% to 56%. Poor compliance is the
main cause of inadequate BP control.
Resistant hypertension has been deﬁned as BP that remains above
goal in spite of the concomitant use of antihypertensive medications
from ≥3 drug classes one of which should be a diuretic. Individuals
with controlled BP using ≥4 drug classes are also considered to have
resistant hypertension.
With the failure of drug therapy to control BP inpatientswith resistant
hypertension, there is a need for the development of therapeutic strat-
egies to manage resistant hypertension, overcoming poor compliance.
The sympathetic nervous system (SNS) has an important regulatory
role in the body. The neural control of the kidney is of pivotal importance
for activation of the rennin angiotensin aldosterone system aswell as for
control of volume and sodium homeostasis.
The renal nerves play a relevant role in the pathophysiology of
arterial hypertension. Patients with arterial hypertension have
increased efferent sympathetic drive to the kidneys. Hypertension
is also associated with an increased rate of sympathetic-nerve ﬁring.
With the evidence of the pivotal role of SNS hyperactivity in arterial
hypertension it become obvious to therapeutically denervate the kidneys
in order to treat arterial hypertension. Renal denervationhas been applied
successfully to prevent or ameliorate hypertension in a variety of
experimental models. Non-selective surgical sympathectomy was effec-
tively used for lowering of BP in severe hypertension. However, surgical
mortality rates were signiﬁcant at 4%, and there were multiple long-term
complications including signiﬁcant hypotension, erectile dysfunction,
bladder and bowel dysfunction, and Raynaud's phenomenon.
Recently developed endovascular catheter-based technology
allows safer denervation of the renal sympathetic nerves in the
adventitia of the renal arteries with a minimally invasive procedure
usually performed via femoral artery access.
Although, initial observational data suggested a large beneﬁt of
catheter based renal denervation in patients with resistant denervation,
a recent randomised, sham controlled study has demonstrated no beneﬁt
of this technique over intensive monitored control of blood pressure.
Therefore, based on current clinical evidence, RSD is only indicated for
resistant severe essential hypertension with no signiﬁcant renal impair-
ment (estimated GFR ≥45mL/min/1.73 mL2), and suitable renal artery
anatomy. Suitable renal artery anatomy means renal arteries with dia-
meters of 4 mm or more, and lengths of 20mm or more without signiﬁ-
cant renal stenosis (b50%), or history of prior renal artery angioplasty and
stenting. Furthermore, patients undergoing this procedure should not
have signiﬁcant stenotic valve heart disease, history of acute coronary
syndrome, type 1 diabetes, and should be clinically stable, without history
of cerebrovascular accident in the preceding 3–6 months.
Percutaneous renal denervation has generated a lot of interest in
the treatment of refractory hypertension. However, on the basis of
the present experience it appears to be indicated for the treatment of
resistant hypertension only in a limited proportion of patients.
Because of the criticisms raised by the Symplicity HTN programs
more studies are needed to assess the role of radiofrequency ablation
in the management of refractory arterial hypertension.
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